Explorations in the Classification and Presentation of Language Data (with reference to the Flint Archive) by Hughes, Baden
%DGHQ+XJKHV
843RVWJUDGXDWH:,3&RQIHUHQFH
2FWREHU

([SORUDWLRQVLQ
WKH&ODVVLILFDWLRQDQG3UHVHQWDWLRQRI/DQJXDJH'DWD
ZLWKUHIHUHQFHWRWKH)OLQW$UFKLYH

%DGHQ+XJKHV
EDGHQ#FRPSXOLQJQHW

,QWURGXFWLRQ
7KLVSDSHUDGGUHVVHVDQXPEHURIWKHRUHWLFDOLVVXHVUHODWHGWRWKHFODVVLILFDWLRQDQGSUHVHQWDWLRQ
RIOLQJXLVWLFGDWDZLWKSDUWLFXODUUHIHUHQFHWRWKH)OLQW$UFKLYHVKHOGLQWKH)U\HU/LEUDU\DWWKH
8QLYHUVLW\RI4XHHQVODQG$VXUYH\RIWKHFODVVLILFDWLRQDQGSUHVHQWDWLRQPHWKRGVXVHGDQG
UHFRPPHQGHGE\PDMRUOLQJXLVWLFGDWDDUFKLYHVLVFRQGXFWHGIROORZHGE\DUHYLHZRIWKH
FODVVLILFDWLRQDQGSUHVHQWDWLRQPHWKRGVXVHGE\WKH$XVWUDOLDQ,QVWLWXWHRI$ERULJLQDODQG7RUUHV
6WUDLW,VODQGHU6WXGLHVVSHFLILFDOO\IRU$ERULJLQDOODQJXDJHGDWD2WKHUDSSURDFKHVVSHFLILFWR
$XVWUDOLDQ$ERULJLQDOODQJXDJHGDWDDUHVXUYH\HG)LQDOO\WKHH[LVWLQJFODVVLILFDWLRQDQG
SUHVHQWDWLRQPHWKRGVXVHGIRUWKH)OLQW$UFKLYHDUHHYDOXDWHGDQGLQV\QWKHVLVDEHVWSUDFWLFH
PRGHOGHYHORSHGIRUIXWXUHZRUNRQWKLVSDUWLFXODUDUFKLYH

/LQJXLVWLF'DWD&ODVVLILFDWLRQ	3UHVHQWDWLRQ
)LUVWOHWXVFRQVLGHUKRZWRGHILQHOLQJXLVWLFGDWDFODVVLILFDWLRQDQGSUHVHQWDWLRQ)RUWKHSXUSRVHV
RIWKLVSDSHUZHZLOODGRSWWKHGHILQLWLRQVDVIROORZV

• /LQJXLVWLF'DWD
/LQJXLVWLFGDWDLVGHILQHGDVDQ\PDWHULDOUHODWHGWRWKHGHVFULSWLRQRIDVSRNHQRUZULWWHQ
ODQJXDJH/LQJXLVWLFGDWDPD\LQFOXGHKDQGZULWWHQW\SHGRUHOHFWURQLFGHVFULSWLRQVOLVWVDQG
DQDO\VHVDVZHOODVDXGLRUHFRUGLQJVLQYDULRXVPHGLDSKRWRJUDSKVDQGYLGHR/LQJXLVWLFGDWD
FDQYDU\LQWHUPVRITXDQWLW\DQGTXDOLW\GHSHQGLQJRQWKHRULJLQDOVRXUFHV

• &ODVVLILFDWLRQ
&ODVVLILFDWLRQLVGHILQHGDVWKHSURFHVVZKHUHE\OLQJXLVWLFGDWDLVVRUWHGFDWDORJXHGFURVV
UHIHUHQFHGVXPPDUL]HGRURWKHUZLVHPDQLSXODWHGIRUWKHSXUSRVHVRIDVVLVWLQJHQGXVHUVWR
DFFHVVWKHGDWDWKH\DUHVSHFLILFDOO\LQWHUHVWHGLQUHYLHZLQJ&ODVVLILFDWLRQPD\EHSHUIRUPHGE\
YDULRXVHQWLWLHVVXFKDVOLEUDULHVSXEOLVKHUVRULQGLYLGXDOUHVHDUFKHUV

• 3UHVHQWDWLRQ
3UHVHQWDWLRQLVGHILQHGDVWKHSURFHVVRIPDNLQJWKHOLQJXLVWLFGDWDDQGDFODVVLILFDWLRQV\VWHP
DYDLODEOHWRHQGXVHUVLQDXVHIXOPDQQHU,QWKHODVWGHFDGHWKHZHEKDVEHFRPHGHIDXOW
PHGLXPIRUSXEOLVKLQJODQJXDJHGDWDDOWKRXJKLWLVRIWHQFRPSOHPHQWHGE\WUDGLWLRQDOSXEOLFDWLRQ
,QWKLVFRQWH[WSUHVHQWDWLRQLQFOXGHVWKHXVHRIZHEEDVHGWHFKQRORJLHVIRUWKHHQFRGLQJRI
ODQJXDJHGDWDDVZHOODVDFWXDOSXEOLFDWLRQRIWKHUHVXOWDQWRXWSXWLQDQLQWHUQHWDFFHVVLEOH
PDQQHU

6XUYH\RI0DMRU&ODVVLILFDWLRQVDQG6WDQGDUGV
$QXPEHURIWKHODUJHUSOD\HUVLQWKHOLQJXLVWLFGDWDDUFKLYLQJDUHQDKDYHPDGHRUQRWPDGHLQ
VRPHFDVHVLQWHUHVWLQJUHFRPPHQGDWLRQVUHJDUGLQJEHVWSUDFWLFHIRUODQJXDJHGDWD
FODVVLILFDWLRQDQGSUHVHQWDWLRQ,QVRPHFDVHVWKHVHHQWLWLHVKDYHGHYHORSHGWKHLURZQ
VWDQGDUGVZKLFKDUHQRWVKDUHGDFURVVDUFKLYHVH[FHSWE\FKDQFHLQWHUPHGLDU\FRPSDWLELOLW\
VXFKDVWKURXJK0$5&OLEUDU\VWDQGDUGVIRUPHWDGDWDIRULQVWDQFH7KHIROORZLQJOLQJXLVWLFGDWD
DUFKLYLQJHQWLWLHVDUHEULHIO\UHYLHZHG(XURSHDQ/DQJXDJH5HVRXUFH$VVRFLDWLRQ(/5$
/LQJXLVWLF'DWD&RQVRUWLXP/'&6XPPHU,QVWLWXWHRI/LQJXLVWLFV6,/DQGWKH)RXQGDWLRQIRU
(QGDQJHUHG/DQJXDJHV)(/



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• (/5$

(/5$¶VPLVVLRQLVWR³PDNHDYDLODEOHWKHODQJXDJHUHVRXUFHVIRUODQJXDJHHQJLQHHULQJDQGWR
HYDOXDWHODQJXDJHHQJLQHHULQJWHFKQRORJLHV(/5$LVLQYROYHGLQWKHSURFHVVHVRILGHQWLILFDWLRQ
GLVWULEXWLRQFROOHFWLRQYDOLGDWLRQVWDQGDUGL]DWLRQLPSURYHPHQWLQSURPRWLQJWKHSURGXFWLRQRI
ODQJXDJHUHVRXUFHVLQVXSSRUWLQJWKHLQIUDVWUXFWXUHWRSHUIRUPHYDOXDWLRQFDPSDLJQVDQGLQ
GHYHORSLQJDVFLHQWLILFILHOGRIODQJXDJHUHVRXUFHVDQGHYDOXDWLRQ´(/5$

(/5$KDVSURGXFHGQXPHURXVGRFXPHQWVGHWDLOLQJVWDQGDUGVDQGSURFHGXUHVIRUYDOLGDWLQJ
ODQJXDJHUHVRXUFHVHVSHFLDOO\LQWKHDUHDRIVSRNHQODQJXDJHUHVRXUFHVDQGWRDOHVVHUH[WHQW
WH[WXDOUHVRXUFHV7KHVHVWDQGDUGVGRFXPHQWVDUHRULHQWHGWRZDUGVWKHGLVWULEXWLRQRIODQJXDJH
UHVRXUFHVIRUFRPPHUFLDOUHWXUQUDWKHUWKDQDFDGHPLFUHVHDUFKLQPLQRULW\ODQJXDJHV7KH\DUH
DOVRKLJKO\GHSHQGHQWRQVWDQGDUGVGHYHORSHGE\RWKHUHQWLWLHVVXFKDVWKH16)IXQGHG
($*/(6DQG,6/(SURMHFWV

• /LQJXLVWLF'DWD&RQVRUWLXP
7KH/LQJXLVWLF'DWD&RQVRUWLXP/'&DWWKH8QLYHUVLW\RI3HQQV\OYDQLDVXSSRUWVODQJXDJH
UHODWHGHGXFDWLRQUHVHDUFKDQGWHFKQRORJ\GHYHORSPHQWE\FUHDWLQJDQGVKDULQJOLQJXLVWLF
UHVRXUFHVGDWDWRROVDQGVWDQGDUGV/'&LVDFXVWRGLDQRIODQJXDJHGDWDZKLFKLWJDWKHUVIURP
UHVHDUFKHUVDVZHOODVDUHVHDUFKDQGGHYHORSPHQWRUJDQL]DWLRQEXLOGLQJWRROVIRUKDQGOLQJ
ODQJXDJHGDWDIURPFROOHFWLRQDQDO\VLVVWDQGDUGL]DWLRQDQGSXEOLFDWLRQ

7KH/'&DOWKRXJKDFXVWRGLDQRIDODUJHYROXPHRIOLQJXLVWLFGDWDKDV\HWWRPDNHFRQFUHWH
UHFRPPHQGDWLRQVUHJDUGLQJWKHFODVVLILFDWLRQEH\RQGVRPHDGYLFHRQDUFKLYLQJPXOWLPHGLD
VRXUFHV,QGHHGWKHPDMRUSXEOLFDWLRQLQWKLVDUHDIURP/'&LVFXUUHQWO\RQO\DYDLODEOHDVDWDEOH
RIFRQWHQWVUDWKHUWKDQDFWXDOUHFRPPHQGDWLRQV$VWKH/'&LVDQRQFRPPHUFLDOHQWHUSULVHZLWK
DYHU\KLJKSURILOHZLWKLQWKHODQJXDJHDUFKLYLQJFRPPXQLW\LWLVOLNHO\WKDWWKHVHJXLGHOLQHVRQFH
SXEOLVKHGZLOOEHFRQVLGHUHGDXWKRULWDWLYH+RZHYHULQWKHLQWHUYHQLQJSHULRGOLNHRWKHUDUFKLYHV
LWKDVIDLOHGWRSURYLGHDQ\WKLQJXVHIXOLQWKHVWDQGDUGVDUHDH[FHSWVRPHKLJKOHYHOJXLGDQFH

• 6,/
7KHSXUSRVHRI6,/,QWHUQDWLRQDOIRUPHUO\NQRZQDVWKH6XPPHU,QVWLWXWHRI/LQJXLVWLFVLVWR
ZRUNZLWKODQJXDJHFRPPXQLWLHVZRUOGZLGHWRIDFLOLWDWHODQJXDJHEDVHGGHYHORSPHQWWKURXJK
UHVHDUFKWUDQVODWLRQDQGOLWHUDF\6,/LVSUREDEO\EHVWNQRZQIRULWVSURGXFWLRQRIWKH
(WKQRORJXHDFDWDORJXHRIWKHZRUOG¶VODQJXDJHVDQGIRULWVDFWLYLWLHVLQ%LEOHWUDQVODWLRQ
+RZHYHUWKHUHDUHPDQ\VXEHQWLWLHVZLWKLQ6,/ZKLFKDUHRULHQWHGWRZDUGVOLQJXLVWLFUHVHDUFK
DQGDVVXFK6,/FRUSRUDWHO\KROGVDODUJHYROXPHRIODQJXDJHGDWD

6,/DUHSURJUHVVLYHO\PRYLQJWRZDUGVWKHDGRSWLRQRIRSHQVWDQGDUGVIRUWKHFROOHFWLRQDQG
DUFKLYLQJRIODQJXDJHGDWDQRWDEO\;0/DQG8QLFRGHIRUWKHLUPDQ\QRQ5RPDQVFULSWODQJXDJH
SURMHFWV$WWKLVVWDJHWKHUHOHYDQWVXEHQWLWLHVRI6,/KDYHQRWUHOHDVHGDQ\WKLQJGHILQLWLYH
UHJDUGLQJVWDQGDUGVIRUWKHFODVVLILFDWLRQRIOLQJXLVWLFGDWDDOWKRXJKWKH\PDLQWDLQDODUJHQXPEHU
RILQWHUQDOFDWDORJXLQJDSSOLFDWLRQVZKLFKDUHEHLQJSRUWHGWR2/$&VWDQGDUGV7KHPDMRULW\RI
6,/¶VOLQJXLVWLFGDWDLVSXEOLVKHGLQSULQWUDWKHUWKDQHOHFWURQLFDOO\DQGDVVXFKWKHUHDUHQR
FRUSRUDWHZLGHVWDQGDUGVIRUWKHSUHVHQWDWLRQRIODQJXDJHGDWDLQWKHIRUPZHDUHLQWHUHVWHGLQ
7KLVLVQRWWRVD\WKDWLQGLYLGXDOVZLWKLQ6,/DUHQRWDFWLYHLQWKLVDUHDEXWVLPSO\WKDWDVD
FXVWRGLDQRIDODUJHYROXPHRIODQJXDJHGDWD6,/FRUSRUDWHO\KDYHQRWPDQGDWHGVWDQGDUGVDV
VXFKZKLFKLVSHUKDSVVXUSULVLQJ6,/PHPEHUVDUHDFWLYHLQDYDULHW\RIPHPEHUVKLSEDVHG
VWDQGDUGL]DWLRQHIIRUWVQRWDEO\2/$&

• )(/
7KH)RXQGDWLRQIRU(QGDQJHUHG/DQJXDJHVLVDPHPEHUVKLSEDVHGIRXQGDWLRQZKLFKIRFXVHVRQ
WKHGRFXPHQWDWLRQDQGSURPRWLRQRIHQGDQJHUHGODQJXDJHVZKLFKDUHVXSSRUWHGWKRXJKYDULRXV
JUDQWSURJUDPPHV7KH)(/DOWKRXJKDFWLYHLQWKHDUHDRIODQJXDJHGRFXPHQWDWLRQLPSRVHVQR
UHFRPPHQGDWLRQVRUVWDQGDUGVRQUHVHDUFKHUVZKRGRFXPHQWHQGDQJHUHGODQJXDJHV$VVXFK
HDFKUHVHDUFKHULVDEOHWRGHFLGHKRZWRFODVVLI\DQGSUHVHQWODQJXDJHGDWDDQGWKHUHLVQR
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REOLJDWLRQRQWKHPWRSURYLGH)(/ZLWKWKHUHVXOWVRIWKHLUUHVHDUFK,WLVSHUKDSVXQIRUWXQDWHWKDW
)(/JLYHQLWVLQIOXHQWLDOSODFHLQOLQJXLVWLFGHVFULSWLRQVRIHQGDQJHUHGODQJXDJHVKDVQRWFKRVHQ
WRLPSRVHHYHQVRPHUXGLPHQWDU\FRQVWUDLQWVRQWKHRXWSXWVRISURMHFWVWKH\IXQG

5HYLHZRI$,$76,6&ODVVLILFDWLRQ
7KH$XVWUDOLDQ,QVWLWXWHRI$ERULJLQDODQG7RUUHV6WUDLW,VODQGHU6WXGLHV$,$76,6LVWKHSULPDU\
UHIHUHQFHFROOHFWLRQRI$XVWUDOLDQ$ERULJLQDOODQJXDJHGDWDLQERWKZULWWHQDQGHOHFWURQLFIRUPV
$,$76,6SURYLGHVUHVHDUFKIXQGLQJWRLQGLYLGXDOVDQGHQWLWLHVWRFDUU\RXWDSSOLHGOLQJXLVWLF
UHVHDUFKHVSHFLDOO\LQWKHDUHDRIODQJXDJHGRFXPHQWDWLRQ$,$76,6DOVRVHUYHVLQDUHSRVLWRU\
IXQFWLRQKROGLQJDQH[WHQVLYHOLEUDU\RI$ERULJLQDOODQJXDJHPDWHULDOVLQYDULRXVIRUPVLQFOXGLQJ
HOHFWURQLFGDWDWKURXJKLWV$ERULJLQDO6WXGLHV(OHFWURQLF'DWD$UFKLYH$6('$

+RZHYHUGHVSLWHWKLVSLYRWDOUROHLQWKHGRFXPHQWDWLRQRI$XVWUDOLDQ$ERULJLQDOODQJXDJHV
$,$76,6GRHVQRWRIIHUDQ\VLJQLILFDQWJXLGDQFHDVWRKRZODQJXDJHGDWDVKRXOGEHFODVVLILHGRU
SUHVHQWHG$6('$DFFHSWVFRQWULEXWLRQVRIHOHFWURQLFGDWDPRVWO\LQWH[WIRUPDWDQGSURYLGHVWKH
DELOLW\WRFRQWULEXWHLQIUHHIRUP±ZKDWHYHUFODVVLILFDWLRQRUSUHVHQWDWLRQLVFRQYHQLHQWWRWKH
UHVHDUFKHU2WKHUDUPVRI$,$76,6FROOHFWYLVXDOSKRWRJUDSKLFDQGYLGHRPDWHULDOVDQGDXGLR
HDFKRIWKHVHXQGHUWDNHVVLJQLILFDQWLQWHUQDOVWDQGDUGL]DWLRQSURFHVVHVEXWGRHVQRWSURYLGHDQ\
H[WHUQDODGYLFHRQVXFKPDWWHUV,WFDQEHFRQFOXGHGWKDW$,$76,6LVQREHWWHUDQGQRZRUVHWKDQ
WKHLQWHUQDWLRQDOSOD\HUVSUHYLRXVO\UHYLHZHGLQWKLVDUHD

$XVWUDOLDQ$ERULJLQDO/DQJXDJH'DWD&ODVVLILFDWLRQ	3UHVHQWDWLRQ
7KHUHKDYHEHHQDUDQJHRIHIIRUWVLQFODVVLI\LQJDQGSUHVHQWLQJ$XVWUDOLDQ$ERULJLQDO/DQJXDJH
GDWDDQGGHVFULSWLRQVRQWKHZHE1DWKDQSURYLGHVSHUKDSVWKHPRVWGHILQLWLYHOLVWRI
WKRVHDYDLODEOHDQGDWODVWFRXQWWKLVQXPEHUHGRYHUODQJXDJHVLQZKLFKZRUNRIVRPH
GHVFULSWLRQKDVEHHQXQGHUWDNHQ7KHW\SHRIZRUNUDQJHVIURPVLPSOHOLVWVRIOH[LFDOLWHPVWR
HODERUDWHOLQJXLVWLFGHVFULSWLRQVDQGHWKQRJUDSKLHVDOWKRXJKLQPDQ\FDVHVWKHDSSURDFKWDNHQ
LVWKDWRISURYLGLQJDGLFWLRQDU\RIVRPHGHVFULSWLRQ$QXPEHURIWKHVHHIIRUWVZLOOQRZEH
GLVFXVVHGLQFOXGLQJSURMHFWVLQWKHODQJXDJHVVXFKDV-LZDUOL.DPLODURL:DJLPDQ8Z
2\NDQJDQG:DUOSLULDQG<LQGMLEDUQGL,QWKHFDVHVWXGLHVIROORZLQJWKHPRVWFRPSOHWHDQG
UHSUHVHQWDWLYHSURMHFWVKDYHEHHQVHOHFWHGIURPWKHUDQJHFXUUHQWO\DYDLODEOHRQOLQH

• ³-LZDUOL$/DQJXDJHRI:HVWHUQ$XVWUDOLD´
7KH-LZDUOLSURMHFW$XVWLQFRQWDLQVOLQJXLVWLFHWKQRJUDSKLFDQGDQWKURSRORJLFDOLQIRUPDWLRQ
LQERWKWH[WXDODQGDXGLRIRUPV%URDGO\VSHDNLQJWKHVLWHLVVWUXFWXUHGDURXQGVWRULHVUHODWHG
E\WKHODVWVXUYLYLQJVSHDNHURIWKHODQJXDJHZKRZDVWKHPDLQLQIRUPDQW7KHSURMHFWGRHVQRW
SURYLGHDGLFWLRQDU\SHUVHEXWGRHVSURYLGHJORVVHVIRUHDFKVHQWHQFHLQWKHVWRU\PDWHULDO
JUDPPDWLFDOLQIRUPDWLRQSKRQRORJLFDODQDO\VLVDQGDQWKURSRORJLFDOUHSRUWVDERXWVRFLDO
RUJDQL]DWLRQLQLWLDWLRQDQGEHOLHIV\VWHPV,WDOVRSURYLGHVVRPHELRJUDSKLFDOLQIRUPDWLRQDERXW
WKHLQIRUPDQW

• ³.DPLODURL*DPLODUDD\:HE'LFWLRQDU\´
,Q$XVWLQDQG1DWKDQSXEOLVKHGWKHLU.DPLODURL*DPLODUDD\:HE'LFWLRQDU\$XVWLQDQG
1DWKDQZKLFKZDVVRPHZKDWFRQWURYHUVLDOO\FODLPHGWREHWKHILUVWIRUPDWWHGK\SHUWH[W
GLFWLRQDU\RQWKHZHE&HUWDLQO\LQWHUPVRIWKHSXEOLFDWLRQRI$XVWUDOLDQ$ERULJLQDOODQJXDJH
PDWHULDOLWZDVVHPLQDODQGFRQWLQXHVWREHLQFOXGLQJZLWKLQWKHZLGHUIUDPHZRUNRI
OH[LFRJUDSK\,QLWVHOIWKHSURMHFWZDVPRUHWKDQMXVWDGLFWLRQDU\DQGFRQWDLQVFRQWHQWVPRUH
WUDGLWLRQDOO\IRXQGLQDJUDPPDULQFOXGLQJVRPHPRUSKRORJLFDOV\QWDFWLFDQGSKRQRORJLFDO
DQDO\VLV7KHDSSURDFKWDNHQZDVWKDWRIDWUDGLWLRQDOGLFWLRQDU\XWLOL]LQJDIUDPHEDVHGOD\RXW
DQGKHDGZRUGEDVHGSUHVHQWDWLRQRIOH[LFDOLWHPV7KHGLFWLRQDU\LWVHOIZDVJHQHUDWHG
DXWRPDWLFDOO\IURPDGDWDEDVHDQGWKHVRIWZDUHXVHGLVUHODWLYHO\SULPLWLYH+RZHYHUWKLV
GLFWLRQDU\GHPRQVWUDWHGWKHDELOLW\RIWKHK\SHUWH[WPHGLXPQRWRQO\WRSUHVHQWOLQJXLVWLF
LQIRUPDWLRQEXWDOVRWRSURYLGHDQRQWRORJ\RIUHODWHGPDWHULDOLQSDUWLFXODUOH[LFDOUHODWLRQYLD
K\SHUOLQNV


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• 7KH:DJLPDQ2QOLQH'LFWLRQDU\
7KH:DJLPDQ2QOLQH'LFWLRQDU\KDVEHHQSXEOLVKHGE\:LOVRQDQG+DUYH\LQVHYHUDO
VWDJHV)XQGDPHQWDOO\WKH:DJLPDQ2QOLQH'LFWLRQDU\LVDVHDUFKDEOHOH[LFRQZLWKRSWLRQVIRU
VHDUFKLQJE\(QJOLVKRU:DJLPDQOH[LFDOLWHPVDQGWKHDELOLW\WRVRUWE\:DJLPDQSKRQHPLF
QRWDWLRQ,3$V\PEROVRU(QJOLVKDOSKDEHWLFDORUGHU7KHGLFWLRQDU\LVFURVVUHIHUHQFHGDQGKDV
DQLQWHJUDWHGVHDUFKWRRO7KH:DJLPDQ2QOLQH'LFWLRQDU\LVDSXEOLFDWLRQEDVHGRQDGDWDEDVH
VRXUFHZLWKH[WUDFWLRQURXWLQHVZKHUHDOOHGLWLQJLVGRQHLQWKHGDWDEDVHDQGWKHQH[WUDFWHGIRU
+70/SXEOLFDWLRQ$GGLWLRQDOWRWKH'LFWLRQDU\LVDOLQJXLVWLFGHVFULSWLRQVWRU\WH[WVDQG
SKRWRJUDSKVPRVWGUDZQIURPILHOGZRUNE\:LOVRQ

• ³8Z2\NDQJDQGDQG8Z2ONROD0XOWLPHGLD'LFWLRQDU\´
+DPLOWRQ¶V³8Z2\NDQJDQGDQG8Z2ONROD0XOWLPHGLD'LFWLRQDU\´+DPLOWRQLV
UHSUHVHQWDWLYHRIWKHVHFRQGDSSURDFKHVWROLQJXLVWLFGDWDDUFKLYLQJWKDWLVZKHUHOLQJXLVWLFGDWD
LVVHFRQGDU\EXWFRPSOHPHQWDU\WRDQRWKHUDUHDRIUHVHDUFK,QWKHFDVHRIWKH8Z2\NDQJ
SURMHFW+DPLOWRQ¶VLQWHUHVWLVSULPDULO\HWKQRJUDSKLFPDWHULDOLQSDUWLFXODUIORUDIDXQDDQG
PDWHULDOFXOWXUHDQGODQJXDJHGDWDLVREWDLQHGDQGSUHVHQWHGDVFRPSOHPHQWDU\LQGHVFULELQJ
WKHVHLQWHUHVWV7KLVDVLGH+DPLOWRQKDVGHOLYHUHGDQH[FHOOHQWVHULHVRIGLFWLRQDULHVDQGZRUG
OLVWVZKLFKDUHPRGHOHGDIWHUWUDGLWLRQDOSULQWOH[LFRQVDOEHLWZLWKDQXQGHUVWDQGDEOHODFNRID
JUDPPDWLFDOGHVFULSWLRQQRWDEO\KRZHYHUSKRQHPLFDQGRUWKRJUDSKLFPDWHULDOLVDYDLODEOH,Q
WKLVSDUWLFXODUFDVHWKHPDWHULDOKDVDJDLQEHHQKDQGFRGHGLQ+70/DQGLVQRWUHDGLO\
DFFHVVLEOHIRUOLQJXLVWLFUHVHDUFKDVHOHFWURQLFGDWDILOHV7KHUHDUHRQO\WH[WPDWHULDOVDQGQR
DXGLRRURWKHUPHGLDDUHSURYLGHG

• ´.LUUNLUU$WRROIRUH[SORULQJDQGYLVXDOL]LQJWKH:DUOSLULGLFWLRQDU\´
-DQV]0DQQLQJDQG,QGXUNK\DKDYHSXEOLVKHG.LUUNLUU³DUHVHDUFKSURMHFWH[SORULQJWKH
XVHRIFRPSXWHUVRIWZDUHIRUDXWRPDWLFWUDQVIRUPDWLRQRIOH[LFDOGDWDEDVHVGLFWLRQDULHVDLPLQJ
DWSURYLGLQJLQQRYDWLYHLQIRUPDWLRQYLVXDOL]DWLRQSDUWLFXODUO\WDUJHWHGDWLQGLJHQRXVODQJXDJHV´
-DQV]HWDO$OWKRXJKRULJLQDOO\LPSOHPHQWHGDVSDUWRIDFRPSXWHUVFLHQFHFRXUVH
.LUUNLUUSURYLGHVDXQLTXHSHUVSHFWLYHRQWKHFODVVLILFDWLRQDQGSUHVHQWDWLRQRIOLQJXLVWLFGDWD
(VVHQWLDOO\.LUUNLUUSURYLGHVDFXVWRPL]HGYLHZRIGDWDIURPWKH:DUOSLULGLFWLRQDU\SURMHFWZKHUH
WKHGDWDKDVEHHQHQFRGHGLQ;0/DQGSUHVHQWHGYLDD-DYDEDVHGLQWHUIDFH7KH.LUUNLUUSURMHFW
KDVEHHQGHYHORSHGZLWKWKHJRDOVRIDOORZLQJQHZIRUPVRILQWHUDFWLRQZLWKDGDWDVRXUFHHJ
H[SORULQJZRUGUHODWLRQVKLSVYLDVHPDQWLFGRPDLQVDQGWRSURYLGHWKHDELOLW\IRUDQHQGXVHUWR
FXVWRPL]HWKHYLHZWKDWKHRUVKHKDVRIWKHLQIRUPDWLRQVRPHWKLQJQRWDYDLODEOHLQWUDGLWLRQDO
GLFWLRQDU\SXEOLFDWLRQV$GGLWLRQDOO\.LUUNLUUHPEHGVWH[WXDODXGLRDQGSKRWRJUDSKLFVRXUFHV
ZLWKLQWKHGLFWLRQDU\ZKLFKDOORZVDJUHDWHUGHSWKRIH[SORUDWLRQRIWKHODQJXDJHUHVRXUFHV

• ³<LQGMLEDUQGL2QOLQH'LFWLRQDU\´
7KHZRUNRI5RHERXUQH3ULPDU\6FKRROQGLQSUHSDULQJODQJXDJHUHVRXUFHVIRU<LQGMLEDUQGLLV
DXQLTXHDSSURDFKWRGRFXPHQWLQJ$XVWUDOLDQ$ERULJLQDOODQJXDJHVRQOLQH:LWKLQDSULPDU\
HGXFDWLRQDOHQYLURQPHQW<LQGMLEDUQGLUHVRXUFHVKDYHEHHQGHYHORSHGDVDSDUWRIDODQJXDJH
PDLQWHQDQFHSURJUDP7KH<LQGMLEDUQGLGLFWLRQDU\GLIIHUVIURPDWUDGLWLRQDOOH[LFRQLQWKDWLW
IRFXVHVSULPDULO\RQDXGLRUHVRXUFHVUDWKHUWKDQWH[WXDOPDWHULDOV7KH+70/SDJHVWKHPVHOYHV
DUHVLPSO\IUDPHZRUNVZLWKLQZKLFKWKHODQJXDJHUHVRXUFHVH[LVWUDWKHUWKDQIRUPLQJDSDUWRIWKH
DUFKLYH7KLVZRUNLVLQQRYDWLYHHVSHFLDOO\JLYHQWKH\RXQJDJHRIWKHLQIRUPDQWVDQGWKHLUHDUO\
HGXFDWLRQDOFLUFXPVWDQFH


$VZHFDQVHHIURPWKHDERYHVXUYH\WKHUHDUHDYDULHW\RIDSSURDFKHVWRSXEOLVKLQJ$XVWUDOLDQ
$ERULJLQDOODQJXDJHGDWDRQWKHZHEDQGDVLJQLILFDQWYDULDWLRQLQWKHGHSWKDQGEUHDGWKRIWKH
OLQJXLVWLFGDWDZLWKLQWKHVHSURMHFWV7KHUHLVVLJQLILFDQWLQQRYDWLRQLQWKHSUHVHQWDWLRQRIVRPH
ODQJXDJHGDWDZKLOVWRWKHUSURMHFWVKDYHSURYLGHGRQO\DVLPSOHRQOLQHUHVRXUFH,QDOOFDVHVWKH
SURMHFWVDUHVLJQLILFDQWO\PRUHDGYDQFHGWKDQDQ\RWKHUSURMHFWVFXUUHQWO\LGHQWLILHG



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
([LVWLQJ)OLQW$UFKLYH&ODVVLILFDWLRQ	3UHVHQWDWLRQ
+DYLQJQRZFRQVLGHUHGWKHEURDGHULQWHUQDWLRQDODQG$XVWUDOLDQFRQWH[WVIRUOLQJXLVWLFGDWD
FODVVLILFDWLRQDQGSUHVHQWDWLRQZHZLOOWXUQWRWKHIRFXVRIWKLVSDSHUQDPHO\WKHZRUNE\
/DXJKUHQHWDOLQWKHFODVVLILFDWLRQDQGSUHVHQWDWLRQRIGDWDIRUWKH$XVWUDOLDQ$ERULJLQDO
ODQJXDJHRI<DQ\XZDZKLFKLVWUDGLWLRQDOO\VSRNHQDURXQG%RRURRORRODLQ4XHHQVODQG6RPH
DGGLWLRQDOZRUNRQ*DUDZDKDVDOVREHHQFDUULHGRXWLQWKHVDPHVW\OHDQGDSSURDFKDVWKH
SUHYLRXVZRUNRQ<DQ\XOD

7KHVRXUFHIRUWKHPDWHULDOSURYLGHGE\/DXJKUHQHWDOLVWKHDUFKLYHVRIUHVHDUFKE\
(OZ\Q)OLQWD84DFDGHPLFZKRFRQGXFWHGH[WHQVLYHILHOGZRUNVXUYH\LQJ$ERULJLQDOODQJXDJHV
WKURXJKRXW4XHHQVODQGLQWKH¶VDQG¶V84KROGVDVLJQLILFDQWPRVWO\XQH[SORUHG
DUFKLYHRI)OLQW¶VILHOGZRUN/DXJKUHQHWDOZKLFKLQFOXGHVERWKILHOGQRWHVDQGUHFRUGLQJV
RIHOLFLWDWLRQVGRFXPHQWVSOXVWDSHV7KHZRUNRI/DXJKUHQHWDOKDVEHHQEURDGO\
EDVHGRQWHPSODWHVIRUWH[WXDOPDWHULDOVQDPHO\DWHPSODWHIRUFURVVUHIHUHQFLQJLQIRUPDWLRQ
DQGUHFRUGLQJGHWDLOVDWHPSODWHIRUDXGLRHOLFLWDWLRQPDWHULDODQGDWHPSODWHIRUZULWWHQ
PDWHULDOV

:LWKUHIHUHQFHWRWKHFDWDORJXHRIWKH)OLQW$UFKLYHVDEDVLF+70/EDVHGFDWDORJXHKDVEHHQ
LPSOHPHQWHG(VVHQWLDOO\WKLVFDWDORJXHLGHQWLILHVDQXPEHURIER[HVZKLFKFRQWDLQXQLTXHO\
UHIHUHQFHGGRFXPHQWVIRUPLQJWKHERG\RIWKHDUFKLYH7KHH[LVWLQJ+70/FDWDORJXHSURYLGHV
WKHHQGXVHUWKHDELOLW\WRYLHZDQLQGH[E\$XVWUDOLDQ$ERULJLQDOODQJXDJHVRUE\DFWXDOVWRUDJH
ER[UHIHUHQFH%H\RQGWKLVWKHUHLVQRDYDLODEOHVHDUFKLQJRUFURVVUHIHUHQFLQJVXSSRUWHG

7KHDFWXDOODQJXDJHGDWDDYDLODEOHIRUHDFKODQJXDJHVXUYH\HGE\)OLQWLVUHDVRQDEO\
KRPRJHQRXVLQWHUPVRILWVFRYHUDJH7KLVLVPDLQO\GXHWRWKHDSSURDFKWDNHQE\)OLQWZKLFK
ZDVWRHOLFLWPDWHULDOVEDVHGRQDZRUGOLVWSURYLGHGE\$UWKXU&DSHOOZKLFKZDVWKHVWDQGDUG
PHWKRGIRUHOLFLWDWLRQDWWKHWLPH7KHUHLVVRPHYDULDQFHLQWKDWDWPDQ\ORFDWLRQV)OLQWUHTXHVWHG
IUHHIRUPODQJXDJHHOLFLWDWLRQLQWKHIRUPRIWUDGLWLRQDOVWRULHVDOWKRXJKWKHVHDUHQRWWUDQVFULEHG
DQGRQO\H[LVWRQWKHDFWXDOWDSHUHFRUGLQJV7KHDGYDQWDJHRIDUHODWLYHO\KRPRJHQRXVFURVV
OLQJXLVWLFGDWDVHWLVWKDWLWLVHDV\WRGLVSOD\LQDVWDQGDUGPDQQHUDQGWKXVGHYHORSDSSURDFKHV
IRUDGGLWLRQDOGDWDVHWVKHQFHWKHVXEMHFWRIWKLVSDSHU

,QJHQHUDO)OLQW¶VGDWDFDQEHFODVVLILHGLQWRVHYHUDOFDWHJRULHVEDFNJURXQGLQIRUPDWLRQ
JUDPPDWLFDOVNHWFKHVSKRQHPLFDQGRUWKRJUDSKLFLQIRUPDWLRQSKRQRORJLFDOQRWHVLQIRUPDQWV
QRWHVOH[LFDOLWHPVE\VHPDQWLFGRPDLQPHWKRGRORJ\QRWHVUHFRUGLQJLQIRUPDWLRQDQG
UHIHUHQFHV,WLVWKHVHFDWHJRULHVZKLFKIRUPWKHEDVLVRIWKHGDWDSURYLGHGRQWKHZHELQWKH
H[LVWLQJODQJXDJHGDWDDUFKLYHV7KHPDLQVHFWLRQIRUHDFKODQJXDJHLVWKHOH[LFDOLWHPVE\
VHPDQWLFGRPDLQZKLFKDUHGUDZQGLUHFWO\IURP)OLQW¶VHOLFLWDWLRQPDWHULDOVDQGZULWWHQQRWHV

$GGLWLRQDOO\WKHUHLVHPEHGGHGZLWKLQWKHH[LVWLQJ+70/SDJHVVHJPHQWVRIFRQYHUWHGDXGLR
ZKLFKLVOLQNHGWRLQGLYLGXDOZRUNVLQWKHOH[LFRQ7KLVKDVEHHQDFKLHYHGE\DPDQXDOSURFHVV
DQGFXUUHQWH[SHULPHQWVLQGLFDWHWKLVZRXOGWDNHDVLJQLILFDQWDPRXQWRIWLPHWRFRPSOHWHIRUDOO
OH[LFDOLWHPVLQWKHDYDLODEOHFRUSXV

6WUDWHJLHVIRU)XWXUH)OLQW$UFKLYH:RUN
7KHEURDGREMHFWLYHVRIWKLVSURMHFWFDQEHVXPPDUL]HGDVHQDEOLQJOLQJXLVWLFGDWDHQWU\LQDQ
HDV\WROHDUQSODWIRUPLQGHSHQGHQWPDQQHUDQGIDFLOLWDWLQJWKHWUDQVIRUPDWLRQRIWKLVGDWDLQWRD
UDQJHRISXEOLVKLQJRXWSXWVZKLOVWDGRSWLQJRSHQH[WHQVLEOHVWDQGDUGVHQVXULQJWKHORQJHYLW\DQG
IOH[LELOLW\RIWKHDUFKLYHFRQWHQWVDQGWKURXJKWKLVSURFHVVWRSURYLGHJUHDWHUDFFHVVWRWKHVRXUFH
PDWHULDOVIRUUHVHDUFK
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
7KHVSHFLILFREMHFWLYHVDUHDVIROORZV

&DWDORJXHDQG,QGH[
• 7RGHYHORSDVHDUFKDEOHHOHFWURQLFFDWDORJXHXVLQJDQRSHQVWDQGDUGVXFKDV;0/
• 7RSURYLGHWKLVFDWDORJXHRQWKH:HEXVLQJDFXVWRPEXLOWZHEVHUYHULQWHUIDFHRUDWKLUG
SDUW\SURYLGHULQWHUIDFHVXFKDVWKDWSURYLGHGE\2/$&

/DQJXDJH'DWD	'HVFULSWLRQV
• 7RGHILQHDVWDQGDUG;0/'7'IRUHDFKRIWKHH[LVWLQJWHPSODWHV
• 7RGHYHORSDVHULHVRIWRROVWRDOORZWKHFUHDWLRQRIQHZGRFXPHQWVZLWKLQWKHVH
WHPSODWHVWKDWLVWRHQDEOHWKHNH\LQJLQRIVRXUFHPDWHULDOVGLUHFWO\LQWRDXVDEOH
IRUPDW
• 7RGHYHORSDFRQYHUVLRQWRRONLWIRUH[LVWLQJHOHFWURQLFGDWD

3UHVHQWDWLRQ
• 7RSURYLGHWKHDELOLW\WRFRQYHUWFRUHGDWDVRXUFHVLQWRQXPHURXVXVDEOHHOHFWURQLF
IRUPDWIRUOLQJXLVWLFUHVHDUFKHUVWRGRZQORDGGLUHFWO\
• 7RSUHVHQWHDFKVHWRIODQJXDJHLQDVWDQGDUGL]HGPDQQHURQWKHZHESRVVLEO\PRGHOHG
DIWHUODQJXDJHGHVFULSWLRQVLQSULQWDQGLQFOXGLQJLQWHJUDWHGPHGLDVRXUFHVSDUWLFXODUO\
DXGLR

:KLOHZRUNLQJWRZDUGVWKHVHVSHFLILFREMHFWLYHVWKHUHDUHVHYHUDODGGLWLRQDOXQGHUO\LQJJRDOV
QDPHO\WRHQVXUHPD[LPXPIOH[LELOLW\LQWKHGDWDVWRUDJHIRUPDWWRHQVXUHORQJHYLW\DQGDELOLW\
WRUHXVHGDWDLQYDULRXVGLIIHUHQWIRUPDWVWRFRPSO\ZLWKRSHQLQWHUQDWLRQDOVWDQGDUGVIRU
PDUNXSDQGDQQRWDWLRQDQGWRHQVXUHWKDWWKHUHVXOWLQJRXWSXWVDUHDFKLHYDEOHE\DQ
DXWRPDWHGSURFHVVEDVHGRQXQGHUO\LQJHGLWHGVRXUFHV

:RUN,Q3URJUHVV
,QGHWDLOLQJZRUNLQSURJUHVVZHZLOOUHYLVLWHDFKRIWKHVSHFLILFREMHFWLYHVGHWDLOHGDERYH

• ³7RGHYHORSDVHDUFKDEOHHOHFWURQLFFDWDORJXHXVLQJDQRSHQVWDQGDUGVXFKDV;0/´

(DUOLHUUHODWHGZRUN+XJKHVKDVUHVXOWHGLQWKHLGHQWLILFDWLRQRIEHVWSUDFWLFHLQWHUPVRI
GHYHORSLQJDQRSHQVWDQGDUGVEDVHGFDWDORJXH(VVHQWLDOO\WKLVPHDQVFRQYHUWLQJWKHH[LVWLQJ
)OLQW$UFKLYHVWDWLF+70/SDJHVLQWRDQ;0/GDWDVRXUFHZKLFKLVFRPSOLDQWZLWKWKH2SHQ
$UFKLYHV,QLWLDWLYH2SHQ$UFKLYHV,QLWLDWLYHDQG2SHQ/DQJXDJH$UFKLYHV%LUG	6LPRQV
DVWDQGDUGV6FULSWVLQ3HUODQG8QL[VKHOOKDYHEHHQGHYHORSHGZKLFKWDNHWKHH[LVWLQJ
VRXUFHVDVLQSXWVDQGSDVVWKHPWKURXJKYDULRXVILOWHULQJDQGFRQYHUVLRQSURFHVVHVWRRXWSXWD
FRPSOLDQW;0/VRXUFH7KLVSURFHVVHVLVDXWRPDWHGDQGUHSHDWDEOHPHDQLQJWKDWIXWXUH
YHUVLRQVFDQEHHDVLO\JHQHUDWHGEDVHGRQHGLWHG+70/VRXUFHV

,VVXHVFXUUHQWO\LGHQWLILHGZLWKWKLVDSSURDFKDUHWKDWWKHYDULRXVIRUPVRIPHWDGDWDLQWKH)OLQW
$UFKLYHGRQRWGLUHFWO\PDSLQWR2$,DQG2/$&PHWDGDWDHOHPHQWVDOWKRXJKWKHUHLVDFORVH
DSSUR[LPDWLRQ3HUKDSVRIJUHDWHUQRWHLVWKHIDFWWKDWWKHPRVWIUHHIRUPRIWKH)OLQW$UFKLYH
UHFRUGVLVWKHPRVWGHVFULSWLYHDQG\HWLWLVGLIILFXOWWRFRQYHUWWKLVWRDQ;0/HOHPHQWHQWU\LQD
VWDQGDUGL]HGPDQQHU$SRVVLEOHVROXWLRQLVDVHFRQGURXQGRIHGLWLQJWRWKH)OLQW$UFKLYHVWDWLF
+70/FDWDORJXHWRGUDZRXWPRUHGHWDLOHGPHWDGDWDIRUIXWXUHFRQYHUVLRQ

• ³7RSURYLGHWKLVFDWDORJXHRQWKH:HEXVLQJDFXVWRPEXLOWZHEVHUYHULQWHUIDFHRUDWKLUG
SDUW\SURYLGHULQWHUIDFHVXFKDVWKDWSURYLGHGE\2/$&´

$JDLQSUHYLRXVUHODWHGZRUN+XJKHVKDVUHVXOWHGLQWKHDELOLW\WRSXEOLVKWKHFDWDORJXH
XVLQJWKH2/$&9LUWXDO'DWD3URYLGHU2SHQ/DQJXDJH$UFKLYHV&RPPXQLW\7KH
DGYDQWDJHVDUHWKDWWKHFDWDORJXHLVLPPHGLDWHO\VHDUFKDEOHYLDWKH/LQJXLVW/LVWZHEVLWH
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/LQJXLVW/LVW$IXWXUHFXVWRPL]HGFDWDORJXHIXQFWLRQPD\EHGHYHORSHGLQWKHIXWXUHWR
HQKDQFHORFDOVHDUFKLQJFDSDELOLWLHVLQFOXGLQJSRVVLEOHVHDUFKFDSDELOLW\ZLWKLQWKHRWKHU
PHWDGDWDHOHPHQWVSURYLGHGE\WKH)OLQW$UFKLYHFDWDORJXHEXWQRWPDSSHGWR2$,DQG2/$&
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7KHUHDUHVHYHUDOLVVXHVZLWKWKLVDSSURDFKQDPHO\WKDW;0/UHTXLUHVZHOOIRUPHGHOHPHQWV
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57)7KLVSURYLGHVPRUHVWUXFWXUHWRWKHUHVXOWDQWRXWSXWDQGWKXVLWLVHDVLHUWRSURFHVVEXWLW
GRHVKDYHLQEXLOWFRQVWUDLQWVPRVWQRWDEO\WKHWHPSWDWLRQIRUGDWDHQWU\WREH³HQKDQFHG´E\
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7KHWKLUGDQGWKHDSSURDFKDGYRFDWHGKHUHLVWRXVHD0LFURVRIW([FHOWHPSODWHZKLFKKDVWKH
GLVWLQFWDGYDQWDJHRIDOORZLQJWZRGLPHQVLRQDOVWUXFWXUHVFROXPQVDQGURZVZKLOVWUHWDLQLQJ
HDVHRIH[SRUWIXQFWLRQV6LQFHWKHIXQFWLRQDOLW\UHTXLUHGLVRQO\EDVLFLWLVDOVRSRVVLEOHWRXVH
WKH([FHOWHPSODWHVRQ:LQGRZV0DFLQWRVKDQG8QL[V\VWHPV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$QDGGLWLRQDODGYDQWDJHLVWKDWFRQVWUDLQWVFDQEHHPEHGGHGLQFHOOORJLFWRDVVLVWGDWDHQWU\
3HUKDSVWKHPRVWQRWDEOHLVWKHDELOLW\WRUHIHUHQFHZLWKLQDVWUXFWXUDOHQYLURQPHQWUHVRXUFHV
VXFKDVDXGLRDQGWH[WZLWKRXW³HPEHGGLQJ´WKHPLQWRWKHDFWXDOGRFXPHQW7KHUHDUHVRPH
PLQRUGLVDGYDQWDJHVQDPHO\WKDWLWLVVDIHWRDVVXPHWKDWQRWDOOSRWHQWLDOGDWHHQWU\RSHUDWRUV
DUHOLWHUDWHZLWK([FHODQGWKDWWKHWHPSWDWLRQWR³HQKDQFH´E\:<6,:<*IRUPDWWLQJLVVWLOO
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$UFKLYHQDPHO\<DQ\XODDQGWKHLQSUHSDUDWLRQ*DUDZD$QLGHQWLILHGEXWDV\HWQRWH[SORUHG
UHTXLUHPHQWZLOOEHWRFRQYHUWWKHVH+70/GDWDVRXUFHVLQWR;0/VRWKDWWKH\FDQEHPDQDJHG
OLNHDQ\QHZGDWDVRXUFHV0RVWOLNHO\D3HUOVFULSWZLOOEHWKHPRVWFRQYHQLHQWPHWKRGIRU
SHUIRUPLQJWKLVZRUN$XGLRPDWHULDOVLQERWK<DQ\XODDQG*DUDZDKDYHEHHQHQFRGHGLQD
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ORVVOHVVIRUPDW03DQGUHVDPSOHGIURPWKHRULJLQDOUHFRUGLQJV7KLVKDVUHVXOWHGLQVPDOOHU
PRUHXVDEOHGDWDVRXUFHVIRUWKHHOLFLWDWLRQPDWHULDODQGDVVXFKWKHVHZLOOQRWUHTXLUHD
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%\XVLQJDFRPELQDWLRQRI;6/7H;WHQVLEOH6W\OHVKHHW/DQJXDJH7UDQVIRUPDWLRQVDQG3HUOZH
FDQFRQYHUWWKHXQGHUO\LQJ;0/GDWDVRXUFHVZKLFKFRQWDLQWKHODQJXDJHGDWDLQWRDUDQJHRI
GDWDVRXUFHV([DPSOHVH[SHULPHQWHGZLWKWRGDWHLQFOXGHYDULRXVW\SHVRIVRUWHGGLFWLRQDU\VW\OH
OLVWVYHUQDFXODU(QJOLVK(QJOLVKYHUQDFXODUZRUGOLVWE\(QJOLVKDOSKDEHWZRUGOLVWE\YHUQDFXODU
DOSKDEHW%\XVLQJORVVOHVVFRPSUHVVLRQVFKHPHVIRUDXGLRVXFKDV03ZHFDQFRQYHUW
EHWZHHQDUDQJHRIIRUPDWVDQGHYHQVSOLWDXGLRILOHVLQWRVHJPHQWVSURJUDPPDWLFDOO\
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• ³7RSUHVHQWHDFKVHWRIODQJXDJHLQDVWDQGDUGL]HGPDQQHURQWKHZHESRVVLEO\
PRGHOHGDIWHUODQJXDJHGHVFULSWLRQVLQSULQWDQGLQFOXGLQJLQWHJUDWHGPHGLDVRXUFHV
SDUWLFXODUO\DXGLR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
$JDLQE\XVLQJDWHPSODWHEDVHGDSSURDFKIRUVW\OHVKHHWVLQWKLVFDVH;6/WKHH;WHQVLEOH
6W\OHVKHHW/DQJXDJHDOWKRXJK&DVFDGLQJ6W\OH6KHHWV&66FRXOGHTXDOO\EHXVHGZHFDQ
SURYLGHDFRQVLVWHQWORRNDQGIHHOWRWKHODQJXDJHGDWDSUHVHQWHGRQWKHZHE$WHPSODWLF
DSSURDFKKDVWKHDGYDQWDJHVRIEHLQJDEOHWRPRGLI\DVLQJOHWHPSODWHDQGKDYHWKDWFKDQJH
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60,/ZHFDQDOVRVXSSRUWPDQ\DXGLRVHJPHQWVGUDZQIURPD
VLQJOHILOHXVLQJDXGLRPHWDGDWD$QRWKHUIOH[LELOLW\RIVW\OHVKHHWVLVWKDWGLIIHUHQWVW\OHVKHHWVFDQ
EHDSSOLHGWRGDWDWRSURYLGHGLIIHUHQWYLHZVRIWKHGDWD)RUH[DPSOHDVW\OHVKHHWWKDWSURYLGHGD
WUDGLWLRQDO³JUDPPDWLFDOGHVFULSWLRQ´YLHZPD\EHGHVLUDEOHLQWKHIXWXUH

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,WVKRXOGEHQRWHGWKDWLWLVHQYLVDJHGWKDWDOORIWKHVFULSWVVWDQGDUGVDQGWHPSODWHVGHVFULEHGLQ
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